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(57) Abstract: 

PURPOSE: To diagnose a read/write enable memory at 
high speed concerning the Information processor, method 
and device for diagnosing memory with which the fault of 
the memory is diagnosed. 

CONSTITUTION: This device is composed of a 
processor 1 1 for accessing a memory 1 2 and recognizing 
the fault of the memory 12, register 15 for previously 
holding test data to be written in all the areas of the 
memory 1 2 by the processor 1 1 , comparator 1 6 for 
comparing whether the test data read out of the memory 
12 by the processor 11 are matched with the test data 
previously held in the register 15 or not, and latch 
circuit 17 for latching the compared result of the 
comparator 16 and supplying it to the processor 1 1 . 
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mm, 

t^m^m 3 gB^<o^ ^ swm. 30 



[0 0 0 1] 50 



[0002] 'if^g^ai^S^T'tt^ =E y ti^^§i<D 

fe*, sasm^'&ii'fc^^y<z)^m&^u ^^u 
[0 0 0 3] ^^y^^^&cfcyisiswf* 

[0 0 04] 

[tJ^oS$|!f] EI 9 izmko^-mo^^n >y <^ El^r^^l-. 
tJfe(5©'W^*!L^®4 Oli^«?)SgS$n;fe^oy^Alc 
i»eoTW^S:^t--5^n-fe'yi^-4 1, ^n-fe>y-9-4 1 
T'^QS$ ti-Sf"- ^ *^fB'[i:$ ^ y 4 2 , ir 

•y-4 1 •?(7)^aiKg^^^t--5*^S4 3 J: y«^$ 
masaA^<^>^^M^^cj3v^T^^^y 4 2®^^ 

«)#^li:^n-fe>yy-4 1 ^•:ru^=72>.\z^i)mm^^z. 
i:(CcJ:y^foTv^fe« 

[00 0 5] lai 0{CtJfef56Q— ^JO>^^y(D*!JS9^E^7 

o-^^-h&^-r. ^a-fe«yy-4 l{C^=Ey#»S&-^ 
jS'^fe-Si: (>^-5^-y::''S4-i) , ^^y 4 2cdS^0<7)T K 

ig*m-r (x5^>y:/s4-2, S4-4) „ 

[0 0 0 6] :/a-fey9-4 lii^^ffibTtT^-t^ii^^ 
y 4 2 ^c^g7i^fc'7^x hf'- ^ SrJti^bTMT'- ^ 

4 3(CX^-^$:fi'^V\ — SrC'&tllJ. ^^y4 2 

LTS^iM.^7=-X h-5=-^i:^^y 4 2*>P,S!J^mL 

U7^^y7'S4_5~S4-9) o 
[0 0 0 7] tlgjfeldu ^□■fe^y-9-4 ltC<fcyRi:, 
•i;3''S4-3~S4_9$:< y ii-tZliltCi y a:^-<DMai 

[0 0 0 8] 

[IS^j!)^^UJ:^i:-r-S^] L;!)^-5{C, SfefeO^i^ 

^juKii y >i ^ y (C3t^ trr F i/;^#{cf=- if<5D»g5i 

^©7^- ^ i: -r- ^ ^^I'^M^ o T V X "b X ^ - 

^i«M^c^P5*^;i^*^ y , ^ y m&^^i^^ < 'fcS i: ^ 

[0 0 0 9] tf::, t?^® y ^»T:&ffiT'td:7=-^ 
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[00 10] 

[0 0 11] T-T.Vy'—^^m^^^^t^ ^;^h7^-^ 10 
[0 0 12] m^2!,t. IfflBT^^ h7'-<5f'^r¥|g®: 

[0 0 13] |ff*]a4li, ISSST^-^Siii^gilatffatt 
[0 0 14] W#356li, m^'T-^i^=^\-'Xfs^^T'' 

- ^ si^fs-^ m:t»-r s ^ ^ u {c^ L T r -fe ^ T 

[0 0 15] 

[f^M] *^0^(D^#:S Ileitis. ^^';®^^{C« 
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[0 0 16] »^2{Cj:4xli, h7^-:5?«J^ia 

- ^ i: pi ^ 'J jb^ $ tLfeT^;^. St^- ^ i: Sribgc 
[0 0 17] 0^:54 tCj:Wd:. T^-^^iZa^ilitfc 

[0 0 18] m^eicMt. T^-^steft-^^T-*- 

[0 0 19] 

1 oii^s?>|g^$tifc::^ny^A{ctJeoT'[ff^S:^Jiai-r 
^■^/■a-fe'ytM 1, -ip^n-fe-y-y-i iT'^aaSixST^-^ 

A'tfam^nS^^U 1 2, •T'n-fe-y+M 1 T'©^!ijg^:S: 

^r^i-s^^gi 3, ^^u 1 2(Dtm^mmi-^ 
[0 0 2 0] mmmm/^- f-^^itsp 1 4 i^t^x h-5=^ 

- ^ U-S^-X 1 5 . ^ ^ U 1 2 ICfS'ItS tl-^ 

/N-f L"<;i'CD'®#5:ai:^-r'5)=i>'A°U-^f 1 6, 
b-^ 1 6^^e,®M•f•S:^«v^1--2.^>y^IiIS&l V i U 

[0 0 2 1] 1 SfCli^^ U 1 2(Z)#y 

Adrl —Adrn ^C|B'lS^^l•5^>y>'^'^ S^fifCDT^;?. N 
f'-^ill^U^, m«16iiirr' "FFAA5 5 0 
0" hT^-^^^sn^), EI3}c;$:5§B^(7)J| 

l^McDK/f^^n-^^-hSr^-To -fui^-y-^i 1 

±-t^t UT-^y^Sl-i) , *-f, pl^U12{CTi;7 

1 eii^T', "F FA A 5 5 0 0 " ^ U 
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1 2(D#TKl/;^Adrl -nlC^^iitfil^^fCl/i^^X^f 
{C^^U 1 2lC|B'Iii$-&fe^;^S7^-^ "FFA550 
0" illMD^tO^^XhT^-^ "FFAA5 5 0 0" 
^ii^ti 1-2, S 1-3) o 

[002 2] f^tc^o-fe 1 1 ti l/S^'X^ 1 5 tc-sif 

U 1 2/\Ti'-fe;^t-.5)TKU':xS:g:^«)r KL'XAdrl 
IC-fe^vhU ^^U 1 2{cr^7-fe;?.LT, jl^U12J: 

l-A, S 1-5, S 1-6) o 10 
[0 0 2 3] n^ylL/-^ 1 Q-Q\t\/V7.^ 1 5A>e>^ 

TFU^Adrl }ClEiS$nfcf^-:?D2i;?:Jii<U 
- ^ D 1 iiT^- D 2 i: Tb^-Srt-S i: g lctiffi:^Q n 
-U"<;i/i:U m;t7U -r-^D i ii-r-^f D2 i:/)^ 

[0 0 2 4] v^y^HB^l 7{C{i;t^'J 1 27b^e)SE5>ffi 
^tlfef'-^fOr Kl/::^Adrl *«#^Sru =i>Ab- 
^fl 6a)ai*QS:^>vf^b, ^ffSi-STKL/XAdrl (^) 20 
x^-¥!IS'Jfi-§-iiLT:7'n-fe>v9-i itc««&-ts„ 
^rDli:-T'-^D2i:*^-^U ^^«J 1 2(DT^-fe^ 

1 {Cli^ «y^[ll^ 1 7 J: y n- b^;KDX^-^f!lS!HI-^ 
Jb'=«ii?&$n, ■r-^?Dli:7'-^5fD2i:*^-i!CT\ 

[0 0 2 5] ^n-fe^v-y-l lli5«y5^[iIS&l 7;?)^P,£DX 
^-WM-^TbVN-f b'<;WC^-5i:, U l 2©^ 30 

1 3tC;>l^'; 1 2C[)^<D7Kl/:^.JC^H*'!S>S§(^ 

1-8) o 

[0026] :/n-fe>y9-i l{i:^7=-^y7'S I-7T' 
U':^Adr;^vg;t)^S:WJbT«!ii^7 FbXAdrn T'fetl 

{J. ^^u 1 2{c;p^^i:&v^z:^;^c;&-57^:^?), 

16i^S:^T^v\ T^'-fe^bfcrKUX^tSii^TFb^^A 
drT'^tW^. Ti'-fe:^Lfc7KUXAdm S:-f>^"J 40 
^yh (+1) ^^.-r^y^S l-etcM-S Ut^-v^S 
I-9, S 1-10 ) , 

[0 0 2 7] ]ik±.7.^vrfS 1-6~S 1-10 'Jilt* 

:it\z^'')-:fn'^v'^ I i«^^u 1 2}c;pm*^fe4x 

n-fe^y-9-1 lT'l±^^?f=m**^M^ixS*T'{*7^-^® 
□ •fe^y-y-1 IT'C^f^-^^OS^P^^r^T'^, l^JilC^ 
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[002 8] 04 \Z:mm(^^2.^m(D:fn «y ^^70 
^■t, IMIH*, l2I2i:|lI-«^SI5^3HC{j;IM-?f^?:# 
L, ^■CDm^ii^i&-r5o *ia6«?iMmiSlifiMi:{±^ 
a-fe«yi^-2 lCDM^#7!)'=M^y> ^n-fe'yif2 lli^ 

^ u 1 1 ^o^t"- ^ -^^ra^ u t-m. iz 

^ ^ U 1 1 \zm^7hhjr£'r- 9 ^m^&, U x^ -c©;^ 
mSr^f'fcOwiltCj;*;, DRAM^«)';-7b^yi>rLiaS& 

[0029] 05 \Z:imm<DW> 2 O 
^ - h S:^-r= -12 ^y 2 1 T-ttmaSOiSlA^ il'tC^K 

-1) . *-f, ^i^U 1 2tCTi7-irXLT^«?)iS^Stl7t 
n y ^jU h St'- ^ , m^\t. 1 6 ii^T-, 
"FFAA5 5 0 0" ^r^^U 1 20#T KU;^.Adrl 

fef^^^hf'-:? "FFA5 5 0 0" ilRCfllCD^^^ 
"FFAA5 5 0 0'' SrS^jit.' U5=-'y^S 
2-2, S2-3) , 

[0 0 3 0] :7^n-fe>yi^-2 1 m^lC^l^U 1 2(DSfK:$a! 
Si!lf^$:>l=EU 1 Z(D^)y\yviy=L^mzim-t^m 

i\zw^^nf^K^ti^y9y:x.-7.mam(Dmm (El 
2-4) . 

[0 0 3 1] mS^P^Sljl^, ^n-fe-y9-2 1 tiUi/-^ 
1 ^\zm^^t\t=.'r7.V'r-'^^-=iy;-^V-^ 1 6tc 
^l^U 1 2^Tir-fe:7.-rSTFL/::^5:S^!JOT 
KUXAdrl (C-fe^y FU 1 2{C7^'-feXUT, 

U 1 2 J:U-?-^f?:^^^mU n^/tlx-^t 1 6 
#Mi&-r-5 U5^^y^S2-5, S2-6, S 2-7) « 

[0 0 3 2] n^/N'U'-ir 1 ST'tiU^JX^ 1 5;&>e>'^ 
|&S*l7!:^XN7'-^Dlil^l^'J 1 2A^e5«*&5*l-5 
TKb:^Adrl lCfB'Ii$tifcf'-^D2i;S:JtiiU -7= 
D 1 D 2 iJrrs i:^{ciiaj*Q 5: n 

-U/<;biiU ffi:^jU t'-^di i:T'-^rD2i:7!)^rf; 

^ 1 6C0ffi:^7Q{i5'y^tiB^i 7{c#iiji&3tis. 
[0 0 3 3] ^>yf^iag&l 7[C{*^=EU 1 2*^e>S!*ffi 
SnfeT'-^5fCDTKl/';^Adrl n^A'lx— 
^1 6(0m*Q$:^>y^U jt^fS-TST Kl/XAdrl <D 
x^-WM-^i:LT^D-fe«y-9-2 lfc«*&-t-$„ t'- 
^Dli:7-'-^D2i:;<)^-i{CU ^^U 1 2CDT^:7-fe^ 

1 }cii'5 >y^llIJ5& 1 7 J: 'J □- L'^;i/Ox^-!|ajsiM-t 
mii&sn, x-^Dii:T'-^D2i:Aq:-gcT', 

1 2<z)y^-fe::^$nfer FL^;^ic^- :^^;<3^fe^ 
#a-{C«^n-fe>y9-2 l}C{l^'y5^[BIi^l 7J:Ua^ U 

[0 0 3 4] yo-fe>y-9-2 Ki^^y^m^l 7;bMb(^)x 
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1 3c^=EU 1 20m^<DrFi'7.iz:^Bitf^:^^m(Dm 

2-9) = 

[0 0 3 5] tfe, l^i;^.^^y■/S2-8T' 
UXAdr7!)^7!)^S:ffi!lbT*i^TFL';^Adrn T'fetl 

IS, 1 2^c/pm^*^v^3i:^c^sfe^i?), r^ro^o^ 
iSf^Sr^T'fcvv T^'-fe;?.L;/cTFU:^*'t#,^TFl^:^A 
drT'?5;Wtl{S. 7^-fe^LA::T FU'>^Adni ^r^T^^J"; 10 
>l>h (+1) ^7^«v^S2_7{CM-S> U-5^^V>^S2 
-10 . S 2-11 ) = 
[0 0 3 6] Rii^^^yT'S 1-7~S 1-11 ^<*)M-r 

SJt^r^U ^^'J 1 2(D;^^^S:iSig?LTV^Sfc^i?), ^ 

^ U 1 2 ^ 7^ -f «i/ ^7 R AMT'S)tllS, m^^^^ 20 

STMT'S, *fc^r^:h^<vi'RAMT'fe*VlS, RI^IC 

[0 0 3 7] a6(C2fs:^^co|g3||SgMO-:^n>yi'EIS: 
f^f, *SISgMa>f^*!^SgS3 Ott^fefg^Stlfe^ 

n^^h.\z'^r^xmk^mt^-:ru^2.v'^3i, -fn 

-fe^y-9-3 IT'^OaStl^T^-^^'^IB'liStlSpi^U 3 
2, :7'n-fe«y-9-3 IT'^fffllStife^-^CO^i^i^^^* 
a^1-5^5^S3 3. ;*^'J 1 2®r^-tZ^Np(Z)f^-^f 30 

3 4 Jcy^tsKStlS, 

[0 0 3 8] ^^U7^-fe^3l®IlI5^3 4ti7='-^J5t^ 
ii#5:3®i3-a:5jiEtlI8&SP3 55:tJ^, jlMHIS&S 

iA^e)ro«[^i!IPft-^{cf£;i:JT<3J«l;t5^-f <yf"a53 6 
07{C2ji:|§^®^3|ygM®16f^:7n " 

— ^-v— F4^i"= 
[0 0 3 9] yn-fe>yif 3 im«»A^tCfS:i:JT« 
gpiC^^U^E^^7!)^1--5il U7^<vyS3-i) , 40 
* -f ;*^y r^' 12:^51^01^3 4 CD:X^>y-5^SP 3 Q\zm 

mwm^ t, jiMiamis 3 4 (Djim^kt 

"0" {C:^5 J: ofC^-f<y 5^3153 6 ili^tC^l 

3 2CD:g^n(7)7FU:XAdrl (CT^'-feXi-S 
^y^S 3-2, S3-3) = 

[0 0 4 0] ^;)j{cyn-fe>y9-3 1T'«:*^'J 3 2^(DT 
^'•feT.^fC^^U 3 2;i)^6^$nSf-*-<5f^t>'f'-^f 

ACK) $:;^-r-53i:{cJ:y^nlr>yif 3 1:«)^7^-^ 
S5tST-^fejb^;^^5:^-r^ U^'y^S3-4) = 50 
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[0 0 4 1] ms\z'f-9(DmM^mm-^^t~>^o:iWs^ 

mm^^-t, ::^0-fe>y-9-3 ltt;*^y 3 2^(Z)T^-fe 
X^tCtiigs (A) , (B) {Cg^t-c}:e)^-RAS iK 
KROW ADDRESS S T RO B E) ff-f-^tK- 
CAS (MSCOLUMM ADDRESS STRO 
BE) '©#S:^^U3 2tC-e^U ^^U 3 2tiS8 

(c) \z^-tiir>\z-KAsm^mi-cAsmmt^m 

[0 0 4 2] ^^U3 2{i|l|8 (D) . (B) tCS^f.}: 
e>{C5=-^S:ai:^jLT*>e>-CLK (SS^D^y^) >(t 
#tC|^UTffi:^$*l-5T^-^f 5:Bl^t--S;ti*(D-D T 
ACK CSffiDTACK) fi-^5:ai:^t- -5, r^D-fe>y-!f 
3 Itt^^U 3 2;^^^<D-DTACK^g-§■*^^^*.T;^l^o 

[0 0 4 3] tt=.. 3 2^^i^CD7'-9-/)^^m:m<D 

miiz - D T A c Km-^ti^iit>rti^^ r=.m^izi>f:fu 

>y-9-3 lT'ttf'-^$:5i^T'#jS;<'5;5„ :<'E 
U 3 27^)^f5®7'-f (JD^il-DTACK'fi-^iKD^-f 
^ y ^tr^-fnx V ■T'n -fe >y -y- 3 2 T-li-r- ®5S^ 

[0 0 4 4] ia7{c;gomB^$:Mi:r-5= ^v-i?" 3 

1 >y 7' S 3 -4T-T-'- 9 mmX^tllt, ^ U 3 

2 ^C^^^i^l/^3 i:tC^ y ^ ^: U ^^^l*f^$:ifilT$ii:, 

nir>y^3 lti>?.^^y^aiS3 6 $:ft!l^LTiiM[lIii!&SP3 
5<7)31M^P^$:T=to fClg^U jt^y 3 2{C7i'ir 
7.-r-5 (X7^«y^S3-5, S 3-6, S 3-7) , 

[0 0 4 5] zz.x\ zfa'\zv^3 utT'-dtMo:)^ 

m^mi-t^ U5^>y:/s3-8) o zz.x\ ^-^tm 
-iirs 3 i; tc ci: y 5^- ^ imm-^ ^mms s 

3{C^T?5ie> U7^<y^S3-9) . 

[0 0 4 6] ■:^n-fe>yiJ-3 ltt;:<.-T•'y:?'S3-8T' 
T^-3^7!J^T'^?5;Wtl^^, x-r-y^SPS eSSJ^LT 
jiEIl^P3 5T'<;OJiM^r^T5:to J:y^^^^2to 
^^yfCTi^-feJ^LWT^-^BI^CD^^^ 
^■t-S (X7^^y^S3-io) . 

[0 0 4 7] JiLfc^^«y:/S3-6~S3-io 5:3l®[llS& 
SPS 5®:®>^di®^P^T=nti:^S*T'<yigU - 
D T A C K^#(D^- <5f5i^Rrtl^3l®^P^&**'5 

U7^>yyS3-ii ) „ ^nlr>y-y-3 lti3iMllI 
SSSP3 5cDS:^CiiM^PaT=nto i:^oT%7^-^7!)^ 

^iSL:^V^i:t^Ci*^S^g3 3 (ciiM^r^jb^jji^^c-e^ 
Sgro^Sr^T^O (^T^^y >^S 3-12 ) = 
[0 04 8] KLb(D^-^i,z^mM^lzMi, r'y'zy. 

*^liT% T ^ -fe ^^P^j^jt^DTb^-S z: i: {c 
j: y ^ ^ y 3 2 ®ISIt^{C^3t-t-5 T ^ -fe^^P^OTjlM^ 



(6) 



[0 04 9] 

[0 0 5 0] m^^ziz^mi. T^xhT^-^jf^if^^a 
[00 5 1] »^3g4 izjiniiv'—nmB^tam^ 

[0 0 5 2] M^JgSlcitvli. Ti'-fe:^!^, 

m<Dm^^m^izn^ji^^^<^M&^mir^, 
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[0 0 5 3] m^^QiZ^m^ t'-^HI^M-^?:^- 

[01] *#gw®Ma0T'&5o 

[02] 2fc^^col|iSllgM<D'>^n>y^'ET'S>s„ 
[I1I3] :$:^m(Df^im&m<Dm^yu-^-r-\^X'& 

[04 ] :$i^moym 2 IliSMO >^n 0T'fe5= 

[0 5 ] ^^mcDm 2 m^m<Dm^y u-^^-hr'& 

[06] *#gWc^l|3SligMO:/n>y^0T'fe^= 
[07] 2{i:|§^(^)||3||SgM®l&f^7n-^^-NT'fe 

So 

[08] :$i^m<Df^3mmm<DW}mmmx'&^, 
[09] ^<D— mo-fa yi^mx^^. 

[010] tJfjRcD— f!l<3DK(^^:7n-5=-v-I--e$>-5o 
[?IP^oS$i0^] 

I >l=EU 

3 v^T.h'r-'St^m^m 

4 it«i#a 

I I yn-fe'v-y- 

1 2 ^^'J 

1 3 ^mm 

14 ^Sj^»T^/^-K'^7i7a5 
1 5 I'i^T.Sl 

1 6 nyAV-H 

1 7 ^•V^lHlS& 



[01] 



[09] 
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NO 



S 1 -1 



*3 v/N'u-^(c^tS"r« 



• s 1 -3 



-S 1 -4 



— S 1 -5 




S 1 -9 



NO 



YES 



, /S 1 -1 0 
n+ 1 
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3 V/^U-i^'tC^ 



S 2-2 



S 2- 3 



-S 2 - 4 



•S2-5 



•S2-8 



Mib>T'-^ «tt^as S Z - 7 

3 v/N-u-^^^icetisrs 




YES 



S2-1 1 



n+ 1 
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[07] 



CEEID 



NO 




S3- 1 



.S3-2 



1 ^S3-3 




CEO 





mt. «;fTS 







m < — m+ 1 



S3 - } t 
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[EIIO] 




NO 



S 4-1 



~S 4-2 



>^ UODT KU:;^Acl r nIC ^ — S 4 - 3 



I 



~S4-4 



^S4-5 




YES 



S 4 -9 



n+ 1 



